Introduction
Chronic cough is one of the most common symptoms of medical importance [1] . The differential diagnosis of chronic cough is extensive [2] . Uncommon causes of chronic cough may be missed unless an adequate history is obtained, a detailed examination performed and appropriate investigations arranged [3] . Herein, we present a case of chronic cough with some peculiar features that were previously unreported.
Case presentation
A 57-year-old man presented with chronic non-productive cough over a 14-month period. He was a non-smoker, nonallergic subject, and had no history of environmental exposure to chemicals or dust. The cough was non-seasonal, both diurnal and nocturnal, and worsened by strong smells or perfumes; in addition, it was often evoked by unusual events such as tying a tie, rubbing his neck or even when his neck or thorax was exposed to an air stream when undressed. His medical history was unremarkable, except from hypothyroidism requiring thyroid replacement therapy, typical [4] symptoms of gastro-oesophageal reflux, intermittent sneezing and nasal obstruction. The patient did not complain of post-nasal drip. During the past 1.5 years, he had undergone to a series of examinations that revealed no lung function impairment (forced expiratory volume at 1 s: 4.55 L 134% predicted, slow vital capacity: 6.22 L, 139% predicted, functional residual capacity: 3.34 L 94% predicted) and normal lung parenchyma on chest radiograph. Laryngeal endoscopy revealed inter-arytenoid oedema. The skull CT scan was unremarkable. On admission, the cough was reportedly unaffected by proton-pump inhibitor therapy and by antacid intake. The patient was a tall, overweight man (body mass index 35.51) with normal vital signs. Oropharyngeal examination revealed a hyperaemic oropharynx. Chest examination was normal and he had no peripheral oedema, clubbing, or cyanosis. He suffered from a tender upper abdomen and coughing upon maximal lung emptying (deflation cough) [5e7]. Coughing could consistently be evoked also by digital pressure along the sternal bone, particularly the lower third toward the xiphoidal process, along both sides of the neck anterior to the sternocleidomastoid muscle, and on the cervical or first dorsal vertebrae. Although not formally assessed, the number of the evoked cough efforts appeared to be highly variables depending upon the region involved and the pressure exerted. The cough frequency also varied between trials. A representation of the body areas from which the cough could be evoked by digital pressure is schematized in Fig. 1 . In all instances, the onset of an urge to cough (UTC) preceded cough appearance. The patient rated the intensity of the UTC from 4/9 to 6/9 using a visual analogue scale. Notably, both the UTC and cough were temporarily (about 30 s) abolished by prior topical application of dry ice on the relevant skin areas. The patient was discharged with prescriptions of nasal wash and topic steroids, ranitidine 300 mg b.i.d. and life-style recommendations. On a second consultation two months later, the patient reported that the cough was largely unchanged, though he felt a slight improvement in both nasal and reflux symptoms. In such occasion we observed that UTC and coughing could be evoked by the same manoeuvres as those described above. Manipulation of the anterior region of the neck was ineffective. The patient was then prescribed esomeprazole (40 mg bid), metoclopramide (10 mg tid) and antacids. Nasal wash was maintained. On a subsequent visit, about three months later, the patient reported a marked improvement of the cough. Notably, digital pressure along the neck, sternum and spine were still effective in evoking cough, albeit to a much lesser extent.
Discussion
We are not aware of prior descriptions of coughing precipitated by digital pressure on areas of the neck and chest wall. The cough is an exclusively vagal reflex [8] , so that it should not be possible to evoke it from areas devoid of vagal sensory innervation such as the neck and the chest wall. In theory, pressure exerted close to the sternocleidomastoid might involve mechanical stimulation of the vagal trunk in the neck. It is well known that vagal fibres in the neck also convey neural signals from the oesophagus [9] , and it may be that, in the patient presented here, oesophageal receptors were sensitised by reflux. In such case, pressure on the nerve trunk might acutely amplify the strength of the afferent signal and precipitate the cough. These considerations, however, cannot be invoked to explain coughing by digital pressure exerted over the sternum and/ or the cervical vertebrae (see Fig. 1 ). Furthermore, with these latter areas, there is no chance to mechanically stimulate underlying vagally-innervated tissues. Interestingly, some recent lines of evidence [10, 11] have suggested that the cough reflex sensitivity is inhibited by chest wall vibration in healthy adults [12] , pointing to a reflex inhibitory mechanism originating from skin or bone receptors. The cough modality described here, however, pertains to a patient with chronic cough, and likely represent a case of "allotussia", according with current semantics of cough [12] ; nonetheless, the mechanisms sub-serving its origin and neurophysiological basis are largely obscure. The skin and the skeletal muscle are innervated also by thin myelinated and unmyelinated neural fibres [13] . Evidence exists [14] that neural inputs originating from skeletal muscle receptors (and hypothetically skin receptors) release substance P in the nucleus tractus solitarii (NTS). Knowledge of the effect of substance P on the excitability of NTS neurones may provide insight into the neurochemical basis for facilitation and/or activation of the cough reflex following mechanical stimulation of discrete regions of the neck and chest wall in sensitised patients. The finding of a short lasting abolishment of coughing provoked by digital pressure on the cervical spine following application of dry ice points to the possibility of a reflex facilitatory mechanism for cough that can temporarily be silenced by cooling of the skin layer. Further mechanistic and clinical studies are needed to clarify the cough modality described here.
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